Piscine glycoprotein hormone (gonadotropin and thyrotropin) receptors: a review of recent developments.
Similar to the higher vertebrates, the pituitary in bony fishes express three glycoprotein hormones: thyroid-stimulating hormone (TSH), follicle-stimulating hormone (FSH) and luteinizing hormone (LH). In addition to the appropriate secretion of these hormones, the timely and quantitative expression of their specific receptors (TSHR, FSHR and LHR) in the target tissues is an essential requirement for their physiological action. In fishes that constitute a very diverse group of vertebrates, there are only a few published reports of primary structure of these receptors although other examples have been communicated briefly. This review will summarize these reports as well as to describe the insights gained from what is known about the mammalian receptors. The structural organization of the fish receptors (as deduced from the encoding cDNAs) is highly homologous to the higher vertebrate receptors in that there is a 7-pass transmembrane region and an N-terminal extracellular domain, which contributes to ligand specificity. In mammals, the FSHR and the TSHR genes are composed of 10 exons whereas the LHR gene is composed of 11 exons. The position of the 'extra intron' is conserved in the catfish LHR gene. In the mammals, the transmembrane domain of each of the three glycoprotein hormone receptors is encoded by a single exon, however, in the salmon genes and homologous invertebrate genes, this portion of the receptor is encoded by multiple exons. In general, the tissue-specific expression of these receptors is similar to that seen in mammals, however, the gonadal expression of TSHR in the striped bass and sunrise sculpin and the renal expression of LHR in the channel catfish are unique.